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Lead is more or less associated with copper and gold ores, but not usually in large quantities. Silver is more commonly associated with it. The presence of lead in ores in small amounts is not particularly harmful, either in roasting or in the subsequent treatment by the hydro-metallurgical processes. When lead occurs in ores in large quantities, it is so desirable as a smelting material that its treatment by solvent process is quite remote.
According to Plattner, if the sulphide, galena, is roasted at a low temperature, to prevent fusion, it will at first be converted into the oxide and sulphur dioxide:
A part of the sulphur dioxide on coming in contact with the heated silica combines with the oxygen of the air to form sulphur trioxide, and this combines with the lead oxide to form lead sulphate:
3=PbS04.
The lead in the roasted ore will usually be in the form of oxide and sulphate. Silicate will not occur unless the ore has been fused, in which case, in any event, the ore would probably be unfit for subsequent chemical treatment. The proportion of the oxide to the sulphate will depend upon the presence of other sulphides, the method of roasting, and to a large extent on the proportion of the galena to the other constituents in the ore.
It is probable that much of the sulphide may be converted directly into the oxide and sulphate by the slow roasting and at the low temperature usually employed in roasting copper, silver, and gold ores for subsequent chemical treatment:
2PbS4-07=PbS04+PbO + S02.
When the ore contains considerable lime, as sometimes happens, some metallic lead may possibly be formed:
4PbS+4CaO=3CaS + CaS04+4Pb. CaS + 04 = CaS04.
The transformation of the calcium oxide to the calcium sulphate is a desirable change for the subsequent chemical treatment. Quartz, clay, and silicates remain inert to lead sulphide.
Galena is difficult to roast. It fuses at a low temperature, and if excessively heated, is likely to agglomerate into a mixture of lead oxide and lead sulphate from which it is difficult to expel the sulphur trioxide, even when heated so high as to melt, and from which it is absolutely impossible to satisfactorily extract the copper and precious metals. Lead sulphate, with heat alone, is decomposed only at a white heat.e handling of dry ore under any circumstances* If the ore contains silver chloride, whirh usually has associated with it some gold, a loss of gold may be expected with that of the silver, in oxidizing roasting, but this loss will ordinarily be very small if the temperature is properly regulated, and in no cane will it ever be serious.
